
AP CALCULUS AB 
 

As before, in order to estimate the value of the 

integral 

𝐼 = ∫ 𝑓(𝑥) d𝑥

𝐵

𝐴

 , 

we break up the interval 𝑥 ∈ [𝐴 , 𝐵] into 𝑁 equal 

subdivisions of size ∆𝑥, where 

∆𝑥 =
𝐵 − 𝐴

𝑁
 . 

 

The figure below shows the 𝑖th subdivision 

(𝑖 = 1,2, ⋯ , 𝑁) on 𝑥 ∈ [𝑥𝑖  , 𝑥𝑖+1], where 

 
𝑥𝑖 = 𝐴 + (𝑖 − 1)∆𝑥 

𝑥𝑖+0.5 = 𝑥𝑖 +
∆𝑥

2
       𝑥𝑖+1 = 𝑥𝑖 + ∆𝑥 . 

Note that the figure also has the variable 𝜉 ∈ [0 , 1], 
where the relation between 𝜉 and 𝑥 is given by 

𝑥 = (∆𝑥)𝜉 + 𝑥𝑖        
d𝑥

d𝜉
= ∆𝑥 . 

 

The idea behind Simpson’s Rule is to approximate 

𝑓(𝑥) as a quadratic function on the subinterval, viz., 

𝑓(𝜉) = (2𝑓𝑖 − 4𝑓𝑖+0.5 + 2𝑓𝑖+1)𝜉2 + 

           +(−3𝑓𝑖 + 4𝑓𝑖+0.5 − 𝑓𝑖+1)𝜉 + 𝑓𝑖  . 
 

 

 

 

 

 

 

 

 

 

DERIVATION OF SIMPSON’S RULE 

 

1) Show that 𝑓(𝜉) does in fact correspond to the 

   figure, i.e., show 

   a) 𝑓(𝜉 = 0) = 𝑓𝑖 

   b) 𝑓(𝜉 = 0.5) = 𝑓𝑖+0.5 

   c) 𝑓(𝜉 = 1) = 𝑓𝑖+1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now, the integral over the 𝑖th subdivision is 

𝐼𝑖 = ∫ 𝑓(𝑥) d𝑥

𝑥𝑖+1

𝑥𝑖

= ∫ 𝑓(𝜉) 
d𝑥

d𝜉
 d𝜉

1

0

= 

    = ∆𝑥 ∫ 𝑓(𝜉) d𝜉

1

0

 . 

 

2) Perform the integration to show that 

        𝐼𝑖 =
Δ𝑥

6
(𝑓𝑖 + 4𝑓𝑖+0.5 + 𝑓𝑖+1) 

   so that 

        𝐼 = ∑ 𝐼𝑖

𝑁

𝑖=1

 . 

 


